Objectives: Streptococcus pneumoniae causes acute otitis media, pneumonia, meningitis and bacteraemia. This study aimed to determine the prevalence of Streptococcus pneumoniae oropharyngeal carriage in healthy children and the antimicrobial susceptibility in a daycare nursery and a government-managed orphanage in Kuala Lumpur during 2010.Methods: Throat swabs were obtained from 36 children of daycare nursery (open community) and from 84 orphans from orphanage (closed community) those did not receive any pneumococcal vaccine. Children were between births to 6 years of age. Antibiotic susceptibility of isolated strains was determined using disk diffusion method and Etest ® (minimum inhibitory concentration). Results: Overall prevalence of Streptococcus pneumoniae of the children was 1.7% (2 out of 120). Prevalence of the bacteria in open community was 5.6% (2 out of 36) and no positive cases were recorded in orphanage (closed community, (p=0.161). Prevalence was 15.4% (2 out of 13) in children aged below 2 years in the open community. There was no association was found to exist between Streptococcus pneumoniae carriage with age (p=0.432) and gender (p=0.418). Serotyping showed serotype 11F for one isolate, while the other was non-typable. Both isolates were susceptible to penicillin, azithromycin, ceftriaxone and vancomycin. The serotype 11F isolate was susceptible while the non-typable isolate was resistant to erythromycin.Conclusions: The results demonstrated low prevalence of Streptococcus pneumoniae in healthy children. These findings may complement other studies to explore further risk factors for colonisation, antimicrobial susceptibility and serotype distribution of Streptococcus pneumoniae to help for the planning of immunization strategies.
INTRODUCTION
Streptococcus pneumoniae (S. pneumoniae) causes acute otitis media, pneumonia, meningitis and bacteraemia. It is one of the major causes of respiratory tract disease in children, with mortality worldwide estimated at 700,000 to 1 million annually in children aged less than 5 years. 1 The incidence of invasive pneumococcal bacteraemia in children less than 5 years in Malaysia was estimated at least 750 cases annually with 2% mortality. 2 Hospital-based studies on pneumococcal infection in Malaysia have shown pneumonia to be the most common clinical presentation, with the highest morbidity and mortality in children below two years of age. 3, 4, 5 Colonisation of the upper respiratory tract is the prerequisite for the development of infection and invasive pneumococcal disease. Epidemiology studies in western countries had shown a significant correlation between invasive pneumococcal disease in children with identification of asymptomatic carrier of S. pneumoniae in the pharynx. 6, 7 During pneumococcal outbreaks in day care centres, the corresponding pathogen strain was found up to 86% of the healthy children in the same centre. 6 The link between S.
pneumoniae colonisation and pneumococcal disease were reviewed by Bogaert et al, 8 with the peak incidence of colonisation found during the first three years of life.
Recent years resistance of S. pneumoniae strains in this country has been increased due to frequent use of antibiotics especially penicillin 3,4,9,10,11, and macrolides. 12, 13 High prevalence of antibiotic-resistant strains was found among healthy young children. 14, 15 The aim of this study was to determine the prevalence and antimicrobial susceptibility of S. pneumoniae isolates from the oropharynx of healthy children of day-care nursery and orphanage.
MATERIALS AND METHODS
This cross-sectional study was conducted in the daycare nursery of Universiti Kebangsaan Malaysia Medical Centre (UKMMC) and Tengku Budriah Orphanage, Jalan Yaakob Latif, Kuala Lumpur in April 2010. This research was approved by the Research and Ethical Committee of UKMMC. Informed consent was taken from parents or guardians of each child to take part in this study. The Director of the Department of Social Welfare and staff of the orphanage were briefed on the purpose of the study and consent was sought. The subjects were selected using convenience sampling. Inclusion criteria of this study were children aged between birth to 6 years old and their parents or guardians were able to speak and understand Bahasa Malaysia or English. Children with primary or acquired immunodeficiency or on steroids or immunosuppressive drugs were excluded from this study.
Children in 'open community' were those who attended the UKMMC daycare nursery during office hours. They were exposed to family members at home, other children and staff in the nursery. The children from the UKMMC daycare nursery age ranged between birth to 4 years old, and they were cared for by their parents after working hours. Children in 'closed community' were children who lived together in the same place and had less exposure or contact hours with the outside community. Tengku Budriah Orphanage is a government-managed orphanage under the Department of Social Welfare and the Ministry of Women, Family and Community Development, Malaysia. It adopts and provides shelter to children with problematic socio-economic background. These children stay full time in the centre, while attending the kindergarten set up within the orphanage.
Five final year medical students were involved in conducting this study, and were trained by Otorhinolaryngology surgeons in this centre on the correct throat swab procedure. Throat swabs were taken from all healthy children aged between birth to 6 years old after obtaining informed consents from the parents or the authorities of Department of Social Welfare, Malaysia. Sterile swabs were used to collect the samples from their oropharynx, and with the assistance of microbiologists the specimens were inoculated immediately onto 5% sheep blood agar plates and transported in a cooler box to the laboratory.
In the laboratory, the plates were streaked and incubated in 5% CO 2 incubator at 37°C for 20-24 hours. The isolation and identification of S. pneumoniae from the specimens were performed in the laboratory by standard bacteriologic culture methods and sensitivity to optochin disc. Antimicrobial susceptibility was determined using disk diffusion method and minimum inhibitory concentrations (MIC), according to the Clinical Laboratory Standards Institute (CLSI) recommendations and breakpoints for interpretations.
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Mueller-Hinton 5% sheep blood agar was used for susceptibility testing and the plates were incubated in 5% CO 2 incubator at 37°C for 20-24 hours. The isolates were screened for susceptibility to penicillin using 1µg oxacillin disks. Isolates with zones of inhibition of ≥20mm were considered susceptible to penicillin. Antibiotic disks tested also include erythromycin 15µg, azithromycin 15µg, chloramphenicol 30µg, trimethoprim-sulfamethoxazole 1.25/23.75µg, clindamycin 2µg and vancomycin 30µg (Oxoid and BD BBL™ Sensi-Disc™). MIC for penicillin, ceftriaxone and vancomycin were determined using Etest ® method (AB bioMérieux, Solna, Sweden). The isolates were then stored at -70°C for further analyses. The isolates were subcultured and sent to the Institute of Medical Research, Kuala Lumpur for serotyping.
Data was analyzed using SPSS version 13.0. Percentages of oropharyngeal carriage of S. pneumoniae were calculated and comparison was made between variables (age, gender and community) using Chi-square test with p value <0.05 as the significant level.
RESULTS
A total of 120 children were included, where 84 were from the orphanage and 36 were from the daycare nursery. The mean age of these children was 30.8 months, where the oldest was 74 months old and the youngest was 2 weeks old. The demographics of the children are shown in Table 1 . There were 64 males and 56 females (53.3% and 46.7% respectively). The children were of different ethnicity, namely Malay (78.8%), Indian (11.0%), Chinese (3.4%), and others (6.8%).
S. pneumoniae was isolated from 2 out of 120 children. The first child was 17 months old while the second child was 24 months old. The overall carriage rate of S. pneumoniae among healthy children in this population was 1.7%. Prevalence of S. pneumoniae oropharyngeal carriage by different variables has been shown( Table 3 , and MIC results are shown in Table 4 . The colonisation rates of S. pneumoniae reported from all over the world varies widely. Certain risk factors contribute to the higher frequency of colonisation, including overcrowding, environmental features and socioeconomic factors, 8 and higher risk in children attending daycare centres 20 , suggesting horizontal spread.
The method used to obtain our oropharyngeal specimens for the isolation of S. pneumoniae was via throat swab. Precautions were taken in order to increase our isolation rate by taking the samples before the children's meal time. This was because food remnants present at the throat may affect the yield. However, the sensitivity of throat swabs could be lower than nasopharyngeal swab in detecting S. pneumoniae. A study had shown that detection of colonisation of S. pneumoniae by nasopharyngeal swab and wash were much higher, up to 3 times than that of oropharyngeal swab. 21 In a study comparing four different sampling methods for pharyngeal carriage detection, oropharyngeal swabs had the lowest sensitivity of 20% compared to nasopharyngeal swabs (30%), nasal swabs (32%) and nasopharyngeal aspirates (33%). 22 Another study also concluded that S.
pneumoniae was mainly carried on the nasopharynx of healthy children compared to oropharynx. 23 Although the results showed that there was no significant correlation between the age group of children and the prevalence of S. pneumoniae oropharyngeal carriage, numerous studies conducted in the past had reported that age is the most important factor in the rate of colonisation in healthy children. Most studies concluded that children under age of 2 are at a greater risk of being colonised by S.
pneumoniae. 15, 21, 24, 25 The findings showed that there was a higher prevalence of carrier rate in the daycare centre or nursery compared to Tengku Budriah orphanage could mean that the children with more exposure to the community could be more susceptible to colonisation. S. pneumoniae is a communitycirculating bacterium that spreads via droplet transmission. The children in the nursery were exposed to family members at home and also individuals in the nursery, both adults and children. Similar studies concluded that exposure within daycare centres and families were main risk factors for colonisation. 26, 27 Whereas children up to age of 6 years from the orphanage formed part of an enclosed community, as they had yet to start attending school. However, high colonisation rate of up to 82% has been reported in infants living in an orphanage. 28 Limitations in our study include the small sample size, a total of 120 children up to age of 6 years. The study was conducted in a short span of time with a single sampling session. A likely explanation for the low prevalence in our population compared to other studies could also be attributed to the sampling method used, with the lower sensitivity of oropharyngeal compared to nasopharyngeal specimens.
Both our isolates were sensitive to penicillin. The serotype 11F isolate was susceptible while the non-typable isolate was resistant to erythromycin, while both were susceptible to azithromycin. The rate of penicillin-nonsusceptible S. pneumoniae in this country was reported as 0.8% in 1988 9 and 10.9% in 1996-1997. 10 The results demonstrated a low prevalence of S. pneumoniae in healthy children. These findings may complement other studies that may further explore risk factors for colonisation, antimicrobial susceptibility and serotype distribution of S. pneumoniae in larger populations of children and adults. The epidemiology of the isolates involved in colonisation and invasive pneumococcal disease, their resistance patterns and serotypes, as well as the burden of disease, are essential information for future preventive strategies and planning of immunization programs.
